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Amdt dated April 29, 2005 
Rule 312 Amendment 

Amendments to the Specification; 

Please replace the paragraphs starting with "SUMMARY OF INVENTION/' beginning 
on page 4, lines 14-3 1 and ending on page 5, lines 1-31 with the following amended 
paragraphs: 

SUMMARY OF THE INVENTION 
In order to solve the above and other problems: according to a first aspect of the 
current invention, an optical switching apparatus that receives optical signals fi-om a 
plurality of input circuits and outputs the optical signals to an arbitrary one of a plurality 
of output circuits, including an optical signal adjusting unit for adjusting the optical 
signals after being received at the plurality of the input circuits to generate an adjusted 
optical signal an optical signal switching unit connected to the optical signal adjusting 
unit for switching the adjusted optical signal to one of a first output port and a second 
output port, a first optical signal monitoring unit connected to the optical signal switching 
unit for monitoring the optical signal sent to the first output port, a second optical signal 
monitoring unit connected to the optical signal switching unit for monitoring the optical 
signal sent to the second output port, and a controlling unit connected to the optical signal 
adjusting unit, the optical signal switching unit and the first and second output signal 
monitoring units for controlling the optical signal adjusting unit based upon an output 
signal, the output signal being sent fi'om the first optical signal monitoring unit if the 
optical signal is sent to the first output port, the output signal being sent fi'om the second 
optical signal monitoring unit if the optical signal is sent to the second output port. 

According to the second aspect of the current invention, an optical switching 

apparatus that receives optical signals fi-om a plurality of input circuits and outputs an 
arbitrary one of the optical signals to an output circuit, including a first optical signal 
adjusting unit for adjusting an optical signal fi'om a first input circuit to generate a first 
adjusted optical signal, a second optical signal adjusting unit for adjusting an optical 
signal fi'om a second input circuit to generate a second adjusted optical signal, an optical 



DOCKET NO.: HITACHI-0031 PATENT 
Serial No.: 10/728,134 
Page -3- 

Amdt. dated April 29, 2005 
Rule 312 Amendment 

signal switching unit connected to the first optical signal adjusting unit and the second 
optical signal adjusting unit for outputting one of the first adjusted optical signal and the 
second adjusted optical signal an optical signal monitoring unit connected to the optical 
signal switching unit for monitoring the optical signal fi'om the optical signal switching 
unit, and a controlling unit connected to the first optical signal adjusting unit, the second 
optical signal adjusting unit, the optical signal switching unit and the optical signal 
monitoring unit for controlling the first optical signal adjusting unit and the second 
optical signal adjusting unit based upon the output signal fi'om the optical signal 
monitoring unit, if the first adjusted optical signal is outputted> the controlling unit 
controlling the first optical signal adjusting unit based upon the output signal, if the 
second adjusted optical signal is outputted, the controlling unit controlling the second 
optical signal adjusting unit based upon the output signal. It is an obj e ctiv e of c e rtain 
e mbodiments of the present inv e ntion to provid e an optical switching apparatus with 
improv e d comp e nsation fimctions for loss and loss diff e rential b e twe e n the channels in 
th e optical switching apparatus, and a method of using this apparatus. 

It is anoth e r obj e ctiv e of certain embodim e nts of the pr e s e nt inv e ntion to provide 
an optical switching apparatus, wher e in the loss and the diflfcrcntial loss betw e en th e 
chann e ls is easily comp e nsat e d e v e n when a high - capacity optical switch is involved, and 
a method of using this apparatus. 

It is y e t another objective of c e rtain embodim e nts of the present inv e ntion to 

provide a high spe e d and high capacity optical switching apparatus with a simpl e 
configuration and installation proc e dur e , or by including simpl e hardwar e and softwar e 
(or firmware) and a method of using this apparatus. This apparatus has few limitations to 
the wav e lengths of th e optical signals or th e multipl e xing methods, and easily and 
secur e ly compensat e s for th e loss and differential loss between chann e ls of th e optical 
signals ev e n while th e apparatus is in servic e . 

It is still y e t anoth e r obj e ctiv e of certain e mbodim e nts of the present invention to 

provid e an optical switching apparatus and a m e thod of using this apparatus without 
using sp e cial high fiinction parts or control t e chnologi e s with a simpl e configuration and 
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installation procedure or by means of simple hardware and software (or firmware). This 
apparatus has a configuration in which surges would not caus e optical parts to b e 
d e grad e d, and compensation for chang e s in the loss and loss diff e rential among th e 
chann e l s is impl e mented e ven while the optical s witching apparatus is in s e rvic e . 

Th e r e for e , in on e asp e ct, the pr e s e nt invention r e lat e s to an optical switching 

apparatus. The optical switching apparatus includ e s an optical switching unit with a 
plurality of input ports and a plurality output ports, a plurality of input signal adjusting 
units, and a plurality of output signal monitoring units. Th e optical switching apparatus 
fiirther includ e s a controlling unit conn e ct e d to th e input signal adjusting unit s , th e optical 
switching unit and the output signal monitoring units. Th e controlling units s e l e ct at least 
one of the input signal adjusting units and at l e ast on e of th e output signal monitoring 
units based on th e configuration of th e optical switching unit and control th e amplitud e of 
th e optical signals by controlling th e select e d on e input signal adjusting unit bas e d on the 
f ee dback fi'om the s e l e ct e d one output signal monitoring unit. 

In a preferr e d embodim e nt, the pr e s e nt inv e ntion r e lat e s to an optical switching 

apparatus including an optical switch with a plurality of input port s and a plurality of 
output ports, a plurality of optical amplifi e rs, a plurality of monitor circuits and a 
controll e r that sup e rvis e s and control s the optical switch, th e optical amplifiers and th e 
monitor circuits. — Th e optical amplifi e rs ar e connected to th e r e sp e ctiv e input ports of th e 
optical switch, and the monitor circuits ar e conn e cted to the r e sp e ctiv e output ports of th e 
optical switch. The controll e r selects one of the monitor circuits according to pr e scribed 
rules and obtains the optical power and th e differ e ntial loss betw ee n chann e ls at th e 
output port. Th e controller sel e cts and controls at least on e optical amplifi e r to according 
to th e s e tup stat e of the optical switch. The sel e cted amplifi e r amplifi e s th e optical signal 
to be inputt e d to th e input port of th e optical switch, and the compensation for the loss 
and differ e ntial loss between chann e ls of th e optical switch is mad e for e ach input/output 
port pair of th e optical switch. In other words, a pair of an optical amplifi e r on th e input 
port sid e of the optical switch and an monitor circuit on the output port side of the optical 
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s witch is s e lected to comp e nsat e for th e loss and the difFercntial loss between channels of 



th e optical switch for e ach of its input/output port pair. 



